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[AiUS] ^#2! AH 

iimmm 2oo3.ii.o7 

[^Hl^dl^W] H01L 

[= h S2| Method for fabricating transistor of semiconductor device 

[§§] ' §V2Xi ^^S1 Ah 

[gojoj^cj 1-1998-106725-7 
[QIBiei] 

[ CH £| °J 2 H ] 9-2002-000233-5 

[51?IS1^SS] 2003-014348-4 

[£!S°J PARK.Jeong Ho 

661007-1630211 
[?@S!S] 467-902 

ooai sssie teai 193-1 ji^ohum 402s 

l^l KR 

=8is xii42s°i ssoii 21 m mm, mm^ xii6o^°i ^goii 21 
mb^ (en 

Pigi^e] 17 H 29,000 3! 

P^SSISI OS OS 

[?^!5]?§S] 0 2 OS 

I^jAfS^g] 8 if 365,000 S! 
I if INI] 394,000 SI 
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£ ^-^^r o>£^ e^^I^e^ ^S^ofl ^-^ ^o Si ^4 ^Hl^>7fl^ H^l^l 

7)1 ^fl e Jl^^ JL#^ S^o] 7>^*1 «V£^1 ^>2l *fl2:1}- 

Jf°ll *fl 1 ^^^-1: ^°fl °l£r ^-*H LDD ^ ^#*Rr ^Tfl , #7l z\) 

1 ^^M: SflB^tV ^, #71 71^-g- B^^l# ^#*Hr ^711, #7l H 31*17} 

€ 7l#6fl 2 *ll 1 S^l* ^ ^Sj-^M H^*] Tflole^. ^^sr>^ 

711, #71 ^€ H31*l 7fl°lB 31 7l^ofl ^ 2 ^Z\-S\JL, #71 2 J£*i*ll ^ *fl 

1 ^fl^^b £-711, #7l ^1 2 °l£r^J*H i^^/H.Ell«y 

*|-SM. ■& «V£^1 4i7>Sl Hqfl^l^Ei ^l^wj-^^r 7llolB7> 7] #4=^ nfl-H-S^ 

^£]tt B3I*1^ TlME-i- ^/j^ TflolH ^ $Zj1, rt^.^/JEL^o]-^ «§^*>7l 

ol^ol^cq ^|ol7> ^fl^ Jl4* Jl^t^^S. S^ol 7}^$ S2f7> 

-£ 2g 



16-2 



2^( 



1021M0078770 #^ 2003/12/24 

B 31*1 ^3 , H^l^l 7flolE ; c^im Jl^ 
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tfVE*)l ^r 5 ! B^fl^l^Ei ^1 {Method for fabricating transistor of semiconductor 
device) 

£ l^r ^2fl7l#o]l o]*V TflojH M0SFET i^Hl tfltb ^ ^5.. 

S. 2a tfl^l 2g^ 4^- H^fl^l^B^ y o V ^-i- M-E}\fl 

<3> M. oV £ ^] j^o] h€*1^e1 ^l^^-^^l x\*\]*\7\}t= H^^l 

^ TflolH* ^fl^ S^-^l 7>^*V ali^l ^V^l 

«?l*fl S^^l^Ei i^H^ 51- ?fl^<>|(Hot Carrier) ^# 0 ] ^*>7fl =14. o] 
J=efl°] ^71^] S-^-g: <iSj-Al7)jl o) trfl «^<S€ ^l" 0 ! 71^: U H^ 
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M-7»fl ^.^}^. #7Hr »1 0 1B o>e}|^o1u|. ^w-ofl H^sH 

<5> a, olE^l 55" «^ MS] uHl^JL <y«fl *fl\i <84fr 

^oj-o] ^^ol <^^*>7l nfl-g-ofl ti_V£^l ^^<>ll Jl^l^oJ <$]7>£l^r # 

^1, ±-SL^ <%<*3\- JElSfl^ *}o}6\) 7flS]^^ Z}o]7} f£ 

<6> #7] ^- 7fl^cH Sl^l- ^*>7l ^e><^ tfl^-g-o] H^^lr^E^ *flS^£- LDD(Lightly 

Doped Drain) *fl^};n 5>}^. o]^ TflojE A \o]d\) 7 )%- iflofl oi^ ^Sl^/ 

= efl°J ^>]^^^£7> TllolB <« ^-e°lH^r 7i^£<y ^oll 4^ ^Al 

<HH^ -H^S^ ^ ^-(Graded Junction)-^ ^^^^ #7l^ 

#°l7l W 3H4. 

<7> ZLBi4, «>£^ dil7]-S] JI^s}- ^MH ^*fl ^l^^J^-S. *fl\i ^^7> &*}x]7] nfl^-o]] 

LDD <*M ^-^^(short channel) ^^M] ^4. 

LDD £^H7l- <H <Hl*l<4 ^eflo] A>o]o1] ji^7l^-o] <$]7>EH ^j--^ 

<s> S*];, B^l^ ^^^2}- H.Ell<y^| l-^#l-ol %^o.S. ^>£H 

(punchthrough) ^-«^>7l ^£1 ^l^l o^^oi ^ o"| ^ofx)^ #7]Z\^r 

^1 SZ^f. Sth *m ^ ^ ^£ ^ 3* ^ #°*M- S^*l-7l <H3 
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*\™t£o] 7}% Ml-^-ofl nfl^£]ZL ZL TflojE ^^31). SH^ofl ^.((U]) ^ ^Efl^ oj^o] 

2 71MB ^HSj-^H- 7}^]JI ol^ H^fl^l^E-| ^ofl 3*fl -fi-jL ^fl^ ^joll- f7H^^1 -H^3 

#51*11 4i^>^ ^7)^ ^^1*3 *r B^*l^ 7llo]E ^ H^^l^E^V 

tfl^^- ^7fl^ *jl 2001-64434^^1 7l7]]5M $14. °1 ^ 7l#5L 7flolH7> JjL^ 

ilS 7flolH7l- 7l^o)l al^fl ^o) £o> ol^ ^Bfl^ ^3.5. ^.37 ^ ^}o] 

<io> nl^-f^ Wj-Z) ^] 6,511,886:51(1(1111, et al.)£f cfl*^^ m-v\ 10-0218260^^1^ B€ 

3*f| 5^ ^Sj-^-g- ^^Hr 7l^o] 7l7fl5M oil}. ZLe.^ Aj- 7 ] 7 ]^o. iOA/neflo] tg 
^*1 ^-£^1 ^^ol SJiL^-c*) ^^o] ^.^d-^ ^-^l^ol olcf. 

<n> H^!^] Til o] HI- *>-§-* r ^ =-4? ti>£^ ^7]1 H 31*1^1 (MOSFET: Metal 

Oxide Semiconductor Field Effect Transistor)^ €-£:( turn-on) 7RV-g- ^l^-tr^. 

H^^l M0SFET 4i*HH, *ti\^ tfl^S-o] ^oflA-151- ^ aj-^j cflAloll ^ «j- 

Aic.^ tiH<gsjcf. £ i-g, ^sfl^ H^l TflolB MOSFET ^7>(2)^1 tfl^ ^S.* 5lX|*}- 

4. MOSFET 4i7>^, #^(10)^- ^ gj^ fofl ^^(8)i^i?-^-Ei ^sl^ 

^ 1-^(6)^. ^^7^ 5^ B 31*1(4)-!- i^-^cf. ^^(body region)(12)^ ^3^1 # 

(18)^1^ sj-Aj-^ji, <3<3(14)^ u r4 ^^(12)^1^ *}b)|5. ^HM^f. H3!*l(4) tfl^l # 

£-^(6) ^ *4<£ #^(10)^ AA DMOS^l TIME ^ TflolH ^§r##* ^tr^f. 

°1, ^(14HH o^rx^ (18)^1-^ a°l(L)^ H^l^l DMOS nlaVoji^ ^ ^o]( L ) 

1- ^^tl-cf. ^31&»H#(18)^ S3!*] DMOS r^Htol^ c^o] (20) o] <y«.§.olcl.. ^^^>7> 

16-6 



102(^0078770 . <*}*}: 2003/12/24 

«>3(12) ^ 7flole( 15 ) oj^ofl oi7>^ nfl, *J<5}^ TflolB <+^-#'#(16)^ <8 3 

(12) ifl*lH -§-^=^0.5. -frlES)*!, o\%o_3L <y*fi DMOS ^hH^s] ^(21)-8: ^#*} 

Til ^4. 

<12> afc] cg^jTj. ofljz|Efl^f,0_^. ^5)^ 27M ^-7^]S ^l^fl o]^ ^ ^ *>5^ 

«V£^1 #741 jM- H^fl^l^Ei ^ 'H^l DMOS'S. 1-^4. ©le^ ^31*1 DMOS B^M^fe 
Dlff^ ^ 5,907,776Jl(Hshieh, et al.), *H 5,072,266Jl(Bulucea, et al.), 
5,541 ( 425Jl(Nishihara) ^ 5,866,93lS(Bulucea, et al.Hl 7l*flsM ojcf. ^7)0^ 
7l#^ ^ <3<3°1 ^-e|s)ol 01 ^7>o] t^sM el 7417]- S^U, ^fls 

4^4r €-*H3*l 5U4. 

<13> 4^1, £ l*"^ ^714 ^2fl 7l^ -^1^# ««^*>7l fl^ 53-0^, H^l^ 

t)HH» TflolH ^ ^# ^ SU, I4f Jl#3 ^ £ 

JE^l 4l7>24 H^^lriEi ^ *fl^ofl £ i^o} S-^o] Ojcf. 

^ ^ 3-8-1 

<14> -g- t^^l #7l a>H^l B*ffl*l^Bi ^l^»o V ^°fl &©H, ^24^- 71^2] # 

^°fl *l] 1 ^1 °l£r ^-*H LDD *8>S*Rf ^741, #71 

1 ^^5V* 3flE4^t!- #71 7|tt ^Z4"*H S^^l-t 3^*Rr ^-741, #7l B 3] *1 7> 

€ 7l^ofl ^1 2 1 JE^ll- ^ H^l TlHe-g. t§^s>^. £ 
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31, A o v 7l ^€ B^*] 7fl^»]H ^ 7}#^o\) 2 ^^5>J1, #71 *]] 2 5L#*fl ^ 

t£o] yfBJ-^l^ ^Al^]l- £A]^>j7 oi^ i^l- ^*)- ol^r> ^tgofl o^fl ^q. xg^-Tfl 

<ie> £ 2a £ 2g^ ^ Tg^ofl rem e^I^^ L^vfl ^^i^l^. 

<17> -o^ £. 2a ^ 7l ^(101)5] 4 >J f°fl 1 ^^^ v (102)# ^*}- °l£r^ 

(103)°-^. LDD °3^^r S^l^K ^-71 ^1 1 oJ^oia] ^^o.S ^--g-*}^ 

*J£)-5}-°.5. 500 ^fl*l 1500AS1 -f-Tfl^ ^^}^ ?A°) ^7} LDD <3^-g- ^^*]-7l 

o]g-^<£ o\) u] ^ 5 ^fl*] 60keV7> ia>^-3|3:>c}. 

<18> c 2b oll ti]-^ ^-O], J\) 1 ^o^Vo} AVtLo]] ^ 1 i£ e ||7|AE( 10 4)| 

<19> 4-g-, 5E. 2c°\) J£*l^ «}-<4 ^o] t 7 }j0.^ ^z^M B^l^)(105)# sfl^o] ^ 

^€ *)) 1 n>^a^ #7] 1 41^^ 7)#-g- 7l) c 'lH7> ^ 

W H^lS ^7] 1 I£E|^]iEt ^T^tf. a o v 7 ] e^*]^ 100 vflxl 1000A 

SL 2d°fl J£^i£ ti ]-<4 ^ol, 5 1^^ 30°£^ ^--£1" 7}*]^ ^ ^-^ 
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(Chemical Dry Etch ; CDE)-§: °l-g-*M ^ 3.^]^ ^Sr^^A) %*$(205)^ ^ 

<20> cf-g-, £. 2e^l 44 ^-o], ;*)] 2 ^^^"(106)4 *fl 1 107)1- :f ofl 

^5^4. H^^l7> 7)^1 *j| 2 ^<£4-°S *g^s>:a, TflolH-g- 

tr4. °1<H ^7l *fl 1 ^ ^>7l ^1 2 ^<d4-8: CMP(Chemical Mechanical 

Polishing)!- ol-g-^H ^S|-t!:4. #7] CMP #7] *)1 1 ^<£4# 5. o]^- 

*M ^1 1 l^^H ^4^ CMP f^lW. ^"71 t\] 1 #e^^€-8- °)^\ 

^ %o] w >^-3i^cf. ^7} *\] 2 23<£4-°-3^r ^-efl^ ^Jr). 7)^ Hl^r ^5fl4 7 )a 0 v ^ 

3- 7l^# o] -g-^H ^Sl^ <>1^2H§-#-§- ^ £U, 4# ^# *flS-£ ^ 

$14. #7l 2 15 ^4 80A4 ^^Hr ^o] v}#z]t}v\. 

<2i> cf-g-, £ 2f^l w>sf ^-ol, 2 £^1^1(108) ^ A 2 S.£Hfl^|^H( 109)1- ^4 

*\<Lg. ^SfcSL ^-7} z\) 2 ISefl^liHt 44^4. ^4S|- 71^^ 2 £^1 

*fl» #44^1, #7l 2 51*l*fl4 4-^1 *ll 2 5£E^liS t ^^^4. av 71 ^ 2 £^^1 

^ ^€4, HL^r ^^"#741 ^^tt°| 4^4 44 . °1 4 ^4 2 llefl^iS 

<22> 4^-, £ 2g^l £4 4 aj-sq- ^-ol > ^-71 3()444 ^1 2 I£^|iSt ^ 2 £ 

3*1] ^ *fl 1 ^<34# 4444. 44 4"7] 4 2 S£e^]AE f ^144:2- Ol^ol^crl ±_0^ 

<3<3-§- ^44. *M1*1 -^4^ ^ 2 £4*114 ^J-«-ofl sflE-^sl 2 iSefl^l^ 
HI- 44 4^33. 2 £4*1) §2 1 ^<34-§: 444^- 44 ^1 2 ISE^liBt 44 4 
4. 44 4£r^°d ^* 4*344 i£^/£efl4 ^^*!-4. #7l ^i/^Efl<y ^<£> 

* ^^*>7l ^t!" ^-^^^^ oiiui^]^ 30 ifl^l 80keVo] cc*v a o v 7 i oj^ojAl 7} 
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^ £L5Li5}7] $\-&}o) <#7] 7)%o\) #5^* 0 l^^°d^l 7]^ ^.stb 

^ *3 ^1 ^"71 ^7^ ^ SX^. *H 1 ^H^S* ^ 

<23> o]^, <g^&| ^-g- ^tsM LDD ^o^i/£Leflo] <^-|; ^sM^i}. <g 

^el ^cH LDD ^ ^ °m^r 91*3 ^*H1 LDD 

ego* ^ ^C.^. £ E |Oj cg^^. S^A]^ *fl^o] ^Ojf ^ ojcf. 

<25> Aj-^j yj-^ofl .a ttVtgo] Z.^}^ ^sf-^ ^ ^ 

7)^ £-<>HH iL-f-S] A^i-oflTfl tg^*] ^ojol a}^*}^. ^eltl: 

>£*§#^ ^ ^3 3£^*Rr 71^ ^-oHl ^-Aj-^ ^Aj o. 7> ^ 

<26> H)-^, tilJE^] H^l^ ^l^wj-wj^ 7flolH7> 7l^^ofl D fl#£H 

7flcm# TflolE ^j-g. ^ 4, ol j7, ^^/^Bflo]^- *§^t}7] 

Q )^<$^2) Jl#^^5. 2i*d°] 7}^ jL2f7> $X^. 
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^ofl afl 1 %<&n% ^ofl o]£. f-^H LDD 

^•7i »i i ^<&n^ nn^ft ^ 7i## h^*i» *8^*Hr #31; 

-8-71 H31*l7} 7l^ofl *fl 2 ^ 1 5L#*)1» ^Ml ^ftSHH B 

^7l H€*l TflojE 7l^Hl *fl 2 S^Sfl* #^>^, A o V 7l *H 2 51*1*11 ^ 

^-71 2 SL^l* n^HS. ol^^^^H ^.2-^/^efl^ <3^-§- ^*}^ #7fl 

[^^J- 2] 

^1 1*<H1 $a°H, 

^-71 ^1 1 ^nv^ ^"71 LDD M^*}7] W °1^^1 <#7] 7]&<$ tfl^ ^ 

[3^8" 3] 
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4] 

2ll l^oHl ^^Ai, 

#71 *11 1 S^Itt #Sl^&)^lJl *fl 2 ^€31, ^El-^-711 ^ ^t#7)l 

[^^^ 5] 

211 1%H1 S^i, 

#7l LDD ^^^>7l W <>1^<3 «1N*l*r 5^1 60keV<yi: ^<LS- ^ # 

6] 

211 1%H1 

#7l 4i^^/^.efl<y <3^# ^2^1.7) ol^^oio^ oi)u-lxl^ 30 ifl^l 80keVy* ^ 

7] 

211 1%H1 51^2-1, 
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8] 

#71 CMP -5-^1 1 ^^-fr ^^^l^AS. °l-g-f-& ^£.5. ^ «VE*11 
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2a] 



1 1 i 1 1 1 1 1 1 1 1 1 
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205 
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IS- 2e] 




2g] 

1 1 I i I J 1 1 1 i 1 J-^"° 
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